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Acute dilatation of the stomach is thus a recognized, if rare, complication of any patient suffering from anorexia nervosa who is beginning treatment. It seems that conservative management alone is adequate in the acute phase provided the condition is discovered before perforation of the stomach occurs. The mortality of uncomplicated gastric dilatation is low, but after perforation it is 80% (Evans, 1968) .
We considered whether any medication the patients received before presentation might have caused the dilatation. One patient had been treated with diazepam and the other with chlorpromazine. We consulted Side Effects of Drugs (Meyler and Herxheimer, 1968) which made no reference to such effects after diazepam therapy. The phenothiazines have, however, on rare occasions been noted to cause a depression of gastric secretion leading to paralytic ileus in psychotic patients. This was noted in four out of 720 people studied. Since only one of our patients had received phenothiazines, however, we feel it is unlikely to have been a precipitating cause of presentation.
Introduction
One of the most conspicuous after effects of a depressed fracture of the skull or a penetrating missile injury is a disfiguring skull defect. Repair by cranioplasty is often needed. Frontal defects more than 2 cm in diameter are usually unsightly, and some cause discomfort, especially when ithe patient stoops. Larger defects leave the brain vulnerable to trauma, giving the patient a sense of insecuri;ty.
A satisfactory cranioplasty should employ an onlay technique wvith a simple method of attaching the prosthesis to the skull. The material used should be inert in the tissues, radiolucent, easily and accurately shaped, capable of being adjusted at the itime of insertion, and it should have sufficient mechanical strength to resist fracture or deformation under severe impact loading.
After the 1914-18 war autogenous bone was the material of choice for cranioplasty. But repair of a large defect requires a major operation to obtain the graft. Reproduction of the correct skull contour often proves difficult, and the patient often has more postoperative pain from (the donor site than from t.he grafted area.
Some (Woodhall and Spurling, 1947) . It was shaped by a die/ counter die swaging technique or by hanmnering into a counter die (Lewin et al., 1948) . Lewin and Gibson (1956) used tantalum to repair some of -the skull defeots in British soldiers injured in Korea. The higher thermal conductivity of metals as compared with acrylic resin may limit their use for large plates in very hot climates (Spence, 1954.) For treating small skull defects plastic or metal plates or bone-grafting will usually prove satisfactory. The larger defect, however, poses special problems of contour and fixation which are difficult to solve by any of the available techniques.
In the civil disturbances in Northem Ireland over 900 people died between 1969 and 1973. In this type of urban guerilla warfare over 95% of penetrating injuries are gunshot wounds, many of them caused by high velocity bullets. The survivors usually have large skull defects, some with an area greater than 20 in2 (129 cm2).
We describe here how titanium has been used to repair these defeats. The method combines accuracy with ease of insertion and is now used for skull defects of any size.
Methods

INITIAL OPERATION
Beause of the risk of infection immediate cranioplasty is seldom advisable in patients with compound depressed skull fractures with brain laceration. The overlying skin is often severely lacerated and many wounds are heavily contaminated. Certain steps taken at the initial operation, however, will facilitate subsequent cranioplasty. A full-thickness skin cover for the defeat and later for the prosthesis is essential. In missile wounds and depressed fractures caused by sharp objects the scalp laceration is often small and can be excised and stured. A generous scalp flap is then cut about 2-3 cm beyond the limits of the skull fracture. This flap can be reflected again for the cranioplasty procedure. For frontal wounds a coronal flap may be preferable. When the scalp laceration is more extensive retraction of the wound edges gives sufficient exposure. Patients who have lost an area of scalp usually need skin advancement or a rotation scalp flap.
Apart from neurological damage the chief complication of a compound cranial wound is infeotion, leading to meningitis or brain abscess (Jefferson, 1919) . Initial surgery is therefore directed towards the removal of foreign material and bone fragments. Intact skull is removed by rongeurs until normal dura mater is exposed around the brain wound; the resulting defect becomes considerably larger than seen on the initial x-ray pictures (figs. 1 and 2).
FIG. 1-Tangential high velocity buUet wound in parietal bone producing "gutter" fracture and widespread shattering of surrounding skull. Pressurerecording transducer has been inserted between skull and dura mater. Accurate dural repair is necessary (Wallace and Meirowsky, 1960) (Penfield, 1927) . Gillingham (1947) suggested that cerebral fungus formation occurred less ofiten after dural closure. Restitution of the dural layer facili,tates cranioplasty (Lewin and Gibson, 1956) as it provides an easy plane of cleavage to allow scalp reflection. When the dura has not been closed the overlying scalp will be found adherent either to the brain or the layer of false dura covering the brain. This layer is thin and during cranioplasty it may tear, allowing a collection of cerebrospinal fluid to form around the prosthesis.
After dural closure a template, cut from a soft malleable metal* to 'the shape of the defect and about 5 nmn oversize, is moulded to the skull contour and is used later in the preparation of the ititanium plate. In larger defects an impression can be made using sterile dental alginate material. The impression records the bone contour around the edge of ¢the defect and an accurate reproduction of the lesion can -then be made in dental plaster. (fig. 3 ). Using the shaped cast a die is prepared in dental one which is then placed in a high pressure hydraulic forming chamber (fig. 4) the scalp has been reflected an incision is made through the pericranium or muscle surrounding -the defect. The soft tissues are reflected away from the margin to allow the plate to sit on 'the bone. The plate is now placed in posi-tion to check its shape and contour. Minor alterations to the perforated projeotions on the edge of -the plate can then be made with hawksbill pliers. If the skull thickness has not been recorded at the first operation a modified round no. 8 dental bur which projects 5 mm from the dental handpiece is used to make an exploratory hole. The bur should just penetrate the inner table of the skull. In most skulls a 6 mm or 7 mm bur will be needed. The appropriate titanium self-tapping screws are inserted round the periphery of the plate at predetermined positions ( fig. 6 ). The scalp is sutured; a vacuum drain remains under the scalp for 24 hours.
FIG. 4-Slow rate hydraulic forming chamber.
placed over the die and covered with a flexible neoprene rubber diaphragm, is clamped in position by bolting the cover plate rto the pressure vessel. Fluid pressure, applied to ithe surface of the rubber diaphragm by a high pressure hydraulic pump, moulds the titanium sheet on to the surface of the die (Bahrani et al., 1965 Dead Space.-Previous metal onlay techniques did not include provision for obliterating the dead space between the plate and the dura. When there is a large space a heat-cured acrylic resin mass can be processed to the tissue fitting surface of the plate (fig. 7) .
Radiolucency.-An objection to most metallic plates is that they are radio-opaque. Titanium, however, is sufficiently radiolucent to allow radiological studies (see fig. 6 ).
Strength.-When titanium sheet is shaped to a formed contour it becomes rigid and will withstand considerable external force. As -the plate is 05-1 cm "oversize," only an exceptional force would displace it inwards.
Lightness.-The density of titanium is low compared with that of other metals and alloys.
Sterilization.-Titanium plates and screws can be autoclaved. As most plastic materials need protection to prevent deformation due to stress relief on heating their sterility cannot be guaranteed.
